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[57] | ABSTRACT

A chip mounter provided with an image processing
system for recognizing as an image a chip sucked by a
suction bit, the tip surface side of the suction bit being
formed of a material which does not cause an erroneous
image recognition of the image of the chip by the image
processing system.

3 Claims, 2 Drawing Sheets .
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1
CHIP MOUNTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a chip mounting
technique, and more particularly to a technique which
can be used effectively for mounting chip type elec-
tronic parts such as semiconductor pellet.

2. Related Art Statement

Typically, chip parts such as chip type electronic
parts including semiconductor devices, resistors and
capacitors are sucked with a suction bit of a chip
‘mounter and then mounted onto a lead frame etc.

For example, as a chip mounter used in such a mount-
ing technique, a chip mounter which is provided with
an image processing system for recognizing as an image
a chip sucked by a suction bit has been well known.

A chip mounter with such an image processing sys-
tem recognizes whether a chip is sucked in a predeter-
mined proper position of a suction bit or not by the
image processing system. If the chip is not sucked at a
predetermined proper position, the position is adjusted
to the predetermined position of the chip based on a
resultant image recognition by the image processing
system. .

Now, in the aforementioned chip mounter provided
with.an image processing system, the periphery of the
suction bit is recognized as a background of a chip by
the image processing system, and is formed with milk-
white semitransparent resin and the like. Thereby, il-

lumination light from a light emitting diode and the like

permeates the resin and then strikes into an optical lens
~ of the image processing system.

However, since at least the tip surface side, i.e. suc-
tion surface side of the suction bit, is formed of a metal,
when the suction bit sucks the chip while its tip surface
side 1s positioned within a chip surface to be sucked, the
image processing system can recognize properly the
chip as a proper image. However, when the suction bit
sucks the chip while its tip surface side deviates from
the chip surface area to be sucked, the image processing
system recognizes the tip surface side of the suction bit
as a dark shaded image which is the same as that pro-
duced by the chip.

As a result, the image processing system may recog-
nize erroneously the shape image of the chip, whereby
there is a danger that adjusting the position of a chip
based on the image recognition by the image processing
system becomes impossible.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a chip

mounter which can perform certainly an image process-
Ing work using an image processing system.
- A chip mounter according to the present invention is
provided with an 1mage processing system which can
recognize a chip sucked on a suction bit as an image,
and the tip surface side, i.e. suction surface side of the
suction bit is made of a material which does not lead the
image processing system to an erroneous image recog-
nition of a chip. -

In this case, the chip mounter can be made to have a
structure 1n which the brightness of the tip surface side
of the suction bit and that of the periphery of the suction
bit recognized as a background of a chip by the image
processing system are such that the image processing
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system recognizes the tip surface side and the periphery
of the suction bit as a substantially uniform image.

Also, the tip surface side and the periphery of the
suction bit can be formed of a material which has trans-
parent characteristics and reflects incident light.

Furthermore, the tip surface side and the periphery of
the suction bit can be formed of the same matenal.

In addition, the material may be of a milk-white and
semitransparent color.

Further, the chip mounter can be made so that the
positioning of a chip is adjusted based on an image
recognition of the chip obtained by the image process-
ing system.

According to the chip mounter of the present inven-
tion, since the tip surface side of a suction bit is formed
of a material which can prevent an erroneous image
recognition of a chip by the image processing system,
even when the tip surface side of the suction bit sucks a
chip deviating from the chip surface area to be sucked,
the image processing system can effectuate reliably an
image processing without recognizing erroneously the

‘1mage of a chip type.

In this case, if the brightness of the tip surface side of
the suction bit and that of the periphery of the suction
bit are recognized substantially uniformly by the image
processing system, it can be prevented that the image
processing system recognizes erroneously an image of a
chip, whereby an image recognition can be performed
reliably by the 1mage processing system.

The advantages can be obtained more certainly by
forming the tip surface side and the periphery of the
suctton bit with a material which has transparent char-
acteristics and incident light reflection characteristics.

Furthermore, if the tip surface side and the periphery
of the suction bit are formed of the same milk-white
colored and semitransparent material, it can be manu-
factured easily and simply.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the pres-
ent invention will become more apparent when referred
to the following descriptions given in conjunction with
the accompanying drawings, wherein like reference
numerals denote like elements, and in which:

FIG. 1 1s a partial cross sectional view of a chip
mounter which is an embodiment of the present inven-
tion;

FIG. 2 is an explanatory view showing an image of a
chip which is recognized as an image by an image pro-
cessing system in the chip mounter of FIG. 1; and

FIG. 3 1s an explanatory view showing an image of a
chip which is recognized as an image by a conventional
image processing system.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings, a chip mounter according
to the present invention is provided with an image pro-
cessing system (not shown) which detects a position of
a chip by recognizing as an image a chip (not shown)
sucked to a suction bit 1 with a vacuum suction opening
1A.

The suction bit can be made to move vertically and in
other directions by means of a given drive source (not
shown). Through the vertical and other movements of
the suction bit 1, a chip, i.e. chip type electronic part
such as semiconductor device, resistor and capacitor is
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sucked, and then carried and mounted onto a predeter-
mined member such as a lead frame.

An illumination lamp 4 composed of, for example, a
light emitting diode or the like is arranged on the back
side of the image recognition area of the image process-
Ing system, the area including the whole suction bit 1
and a background member 3 provided in the periphery
of the suction bit 1.

‘The suction bit 1 and the background member 3 are
made as separate bodies. The suction bit 1 is provided
with a flange 1B at the intermediate portion of the axial
length of the suction bit 1. The flange 1B is inserted into
an opening 3A of the background member 3.

The suction bit 1 is also provided with a pair of O
rings 7 at the base portion 1C thereof. The O rings 7 can
fix and seal the suction bit 1 to a holder 8 of the chip
mounted when the base portion 1C is inserted into the
holder 8. By this construction, the suction bit 1 can be
easily inserted and fixed to the holder 8 separately with
the background member 3, even if it is desired to change
the suction bit 1 to a new one, for example, when the
size of a chip is changed.

Further, the background member 3 has annular eaves
3B at the upper end of the opening 3A. The annular
eaves 3B extend toward an inside of the opening 3A to
be overlapped with an outer periphery of the flange 1B
of the suction bit 1 in order to cover interspace between
the outer periphery of the flange 1B of the suction bit 1
and an inner wall surface of the opening 3A of the back-
ground member 3.

The whole suction bit 1 and the background member
3 are formed of the same material such as a milk white
color semitransparent resin by which light from an
illumination lamp 4 passes and by which incident light is
reflected. |

In such a structure, the image processing system can
recognize substantially as a uniform image the bright-
ness of the tip surface side of the suction bit 1 and the
brightness of the surface side of the background mem-
ber 3 which is image-recognized as a background
against a chip. As a result, the tip surface side of the
suction bit 1 does not cause an erroneous image recogni-
tion by means of the image processing system.

In a conventional chip mounter, at least a tip surface
side of a suction bit 1 is formed of a metal, and therefore,
when the tip surface side of the suction bit 1 sucks a chip
deviating from a chip surface area to be sucked as
shown in FIG. 3, the image processing system recog-
mzes the tip surface side of the suction bit 1 as a dark
shade 6 similarly to that of the image 5 of the chip. As
a result, there is a danger that the image processing
system recognizes erroneously the image of the chip.

On the contrary, in the chip mounter according to the
present invention, the image processing system recog-
nmizes substantially as a uniform image the brightnesses
of both the tip surface side of the suction bit 1 and the
surface side of the background member 3 recognized as
the background of a chip by the image processing sys-
tem. Hence, for example, as shown in FIG. 2, even if the

tip surface side of the suction bit 1 sucks a chip deviat--

ing from a chip suction area to be sucked, there is no
possibility that the image processing system recognizes
erroneously the chip’s image § due to the presence of
the suction bit 1. As a result, the image processing sys-
tem can process an image reliably.

As described above, the present invention has been
explained referring to the embodiment. However, the
present invention should not be restricted to the above-
described embodiment, and it is apparent that various
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modifications can be made without departing from the

scope of the invention. |

Chip type electronic parts including semiconductor
devices, resistors, capacitors, and the like have been
referred to in the above embodiment. However, elec-
tronic parts used in the present invention should not be
limited to such parts. For example, it is applicable to use
chips formed in arbitrary shapes.

(1) According to the chip mounter of the present inven-
tion, the tip surface side of the suction bit is formed of
a material which does not lead an image processing
system to an erroneous image recognition of a chip.
Therefore, even in the case that the tip surface side of
the suction bit sucks a chip deviating from a chip
surface area to be sucked, there is no danger that the
image processing system recognizes erroneously the
image of the chip owing to the deviated suction bit.
Hence, reliable image recognition with an image
processing system is attained.

(2) Further, when the image processing system recog-
nizes substantially as a uniform image both the bright-
nesses of the tip surface side of the suction bit and the
periphery recognized as a background image of the
chip by the image processing system, performing an
erroneous recognition of a chip shape by the image
processing system 1s prevented. As a result, image
recognition can be effectuated reliably with the
image processing system.

In the case that the tip surface side of the suction bit
and the periphery of the suction bit are formed of a
material which has light transparent characteristics and
reflects incident light, the above mentioned effect can
be obtained more certainly.

(3) Further, if the tip surface side of the suction bit and
the periphery side of the suction bit are formed of the
same milk-white and semitransparent material, easi-
ness and simplification in manufacturing is attained.
What 1s claimed 1s:

1. A chip mounter, comprising:

a suction bit having a vacuum suction opening;

a background member provided in a periphery of said

suction bit; and

an illumination lamp arranged on the back side of said

suction bit and background member,

said suction bit and background member being made

of the same material through which light emitted
from said illumination lamp passes and by which
incident light is reflected,

said suction bit and background member being

formed as separate bodies, said suction bit having a
flange inserted into an opening of said background
member, and

said opening of said background member having an-

nular eaves extending toward an inside of said
opening of said background member to be over-
lapped with an outer periphery of said flange of
said suction bit in order to cover interspace be-
tween said outer periphery of said flange of said
suction bit and an inner wall surface of said open-
ing of said background member.

2. The chip mounter according to claim 1, wherein:

said suction bit has a base portion inserted into a

holder, and said suction bit is fixed to the holder by
at least one O ring.

3. The chip mounter according to claim 1, wherein:

said suction bit and background member are made of

a milk-white semitransparent matenial.
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